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RESPONDER INFORMATION 
Objective 1
The goal of this exercise is to gather information regarding what types of thrombogenicity testing you perform for blood contacting medical devices. For the tables below, please fill in a separate column for each device type, and place an 'x' in the boxes that apply to your assessment strategy.
Please select one of the following:
You are receiving this document as an invitation to participate in the pre-workshop assignment for an upcoming FDA Workshop on Methods for Thrombogenicity Testing; information about the workshop will be provided at a later date.  The purpose of the questions is to give FDA an industry-wide view of specific testing parameters and issues regarding thrombogenicity testing of blood-contacting medical devices, and to identify ways to improve device safety evaluation.  The  responses will be compiled by FDA, with results presented as distributions across responses (in a manner such that individual responses cannot be discerned).  Raw data responses will only be seen by FDA personnel, and the identity of all submitters will remain anonymous.  The goal is to establish what the baseline practice/thoughts are industry-wide.  Both the homework questions and workshop are intended to foster scientific discussion; information discussed in these settings will not serve as the basis for or lead to regulatory action on a per application or per sponsor basis.  If you have any questions, please email: james.kleinedler@fda.hhs.gov.  The expected time to complete this assignment is 30-60 minutes.  Please submit your responses using the SUBMIT button in the upper right hand corner of Adobe.
INSTRUCTIONS
Please note that text boxes will accommodate the amount of text you wish to provide.
1. Which in vitro test methods do you generally use for evaluating thrombogenicity?
Method 
Catheters
Stents
Bypass
Hemodialysis
Grafts
VADs
Static*
Flow loop#
Chandler loop^
*Static - Blood is incubated with the test device or material in a vial/tube under static or gently mixing conditions.
#Flow loop - Blood is recirculated through a tubing loop containing a test device or material using a blood pump.
^Chandler loop - The entire tubing loop containing the blood and the device or test material is rotated (e.g., blood pump is not used)
Page 1 of 5
Survey of practices for in vitro thrombogenicity testing
Location:
Please describe other:
Method 
Catheters
Stents
Bypass
Hemodialysis
Grafts
VADs
Static*
Flow loop#
Chandler loop^
Method 
Catheters
Stents
Bypass
Hemodialysis
Grafts
VADs
Static*
Flow loop#
Chandler loop^
Developing materials for device use
Supporting regulatory submissions to the US
Supporting regulatory submissions outside of the US
Test Category
Endpoint
Catheters
Stents
Bypass
Hemodialysis
Grafts
VADs
Thrombus	
Thrombus mass
Microscopy (light or SEM)
Coagulation pathway
Partial thrombo-plastin time (PTT)
Prothrombin time (PT)
Thrombin generation assay
Thrombin-antithrombin (TAT)
D-dimer
F1+2
Platelets
Platelet count
Platelet adhesion
Platelet aggregation
Platelet granule release*
Platelet surface activation marker#
Platelet microparticles
3. Which in vitro endpoints do you generally use for evaluating thrombogenicity?
* e.g., PF4, b-TG, thromboxane B2, serotonin; # e.g., P-selectin, PAC-1
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2. Please include any comments you have with regard to your in vitro test paradigm in the box below. Please also note any standards or guidance documents that you regularly consult for this testing:
FDA Pre-Workshop Assignment
Survey of practices for in vivo thrombogenicity testing
6a. Which in vivo test system do you generally use for evaluating thrombogenicity? In the following table, please indicate the use of therapeutically anticoagulated models with an "AC", non-anticoagulated models with a "NAC", or "BOTH"
System
Catheters
Stents
Bypass
Hemodialysis
Grafts
VADs
Rodent
Rabbit
Canine
Swine
Ovine
Bovine
Non-human primate
None
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4. Please specify the blood source, age of blood, and anticoagulant you typically use for in vitro thrombogenicity testing:
Blood source
Blood age for testing
Blood anticoagulation
6b. Please comment on whether the in vivo thrombogenicity testing that you identified above was voluntarily conducted because you feel that it meaninfully contributes to the device preclinical safety assessment, or whether the in vivo testing was conducted to satisfy regulatory guidance.
5. What factors do you find helpful to control to optimize in vitro tests such that you can reduce variability and increase predictivity?
7. What factors do you find helpful to control to optimize in vivo tests such that you can reduce variability and increase predictivity?
FDA Pre-Workshop Assignment
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10. Do you consider different thrombogenicity test strategies for brand new devices, compared to changes in blood-contacting components of currently marketed devices? Please specify which types of testing you generally conduct for a new device vs. modifications to an existing device. Check all that apply. If you manufacture more than one device type, please specify which tests are done for each device type.
Catheters
Stents
Bypass
New^
MΔ*
DΔ#
New
MΔ
DΔ
New
MΔ
DΔ
Testing (in vivo or in vitro)
Justification&
Hemodialysis
Grafts
VADs
New
MΔ
DΔ
New
MΔ
DΔ
New
MΔ
DΔ
New
MΔ
DΔ
^New - types of hemocompatibility tests that you conduct on brand new devices
*MΔ - types of hemocompaibility tests that you conduct for material changes to blood-contacting device components
#DΔ - types of hemocompaibility tests that you conduct for design/geometry changes to blood-contacting device components
&Justification - Rationale for omission of testing based on history of material use, risk analysis, etc. 
9. Please include any comments you have with regard to your in vivo test paradigm in the box below. Please also note any standards or guidance documents that you regularly consult for this testing:
8. Which in vivo endpoints do you generally use for evaluating thrombogenicity? Check all that apply.
Endpoint (specify other)
Catheters
Stents
Bypass
Hemodialysis
Grafts
VADs
Thrombus Mass
Thrombus Distribution
Surface Area Coverage
Gross Pathology
Histology
SEM
Immunohistochemistry
Canalization/Patency
Chronicity/Persistence
Clinical Significance
FDA Pre-Workshop Assignment
15a. Have you had any Medical Device Reporting (MDR) events related to thrombogenicity?
15b. If yes, please specify the affected device type(s) and summarize the type and quantity of events.
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14. For the medical devices that you have experience with, what in vivo animal model do you feel is most appropriate to assess clinically relevant thrombogenicity?  Please briefly describe below.
13b. If no, is there a way to modify the 4-hour unheparinized canine model to be more clinically relevant? Please describe your proposed modifications in the box below:
13a. Is the 4-hour unheparinized canine model a sufficient assessment of clinically relevant thrombogenicity?
Objective 2
The goal of this exercise is to gather information regarding the utility of in vitro and in vivo animal testing as predictors of clinical thrombotic events. 
11. Please identify the in vitro thrombogenicity test(s) and results that you feel correlate best with clinical outcomes related to thrombogenicity (if applicable):
12. Please identify the in vitro thrombogenicity tests and results that you feel correlate best with in vivo thrombogenicity results (if applicable):
FDA Pre-Workshop Assignment
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